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DETAILED ACTION 
Claim Objections 

Claims 7 and 20 are objected to because of the following informalities: Since one of 
ordinary skill in the art would understand the first stage does not have an "immediately 
preceding stage", it is suggested the "each stage" phrase be changed to -each stage, after the first 
stage,- in claims 7 (lines 3-4) and 20 (line 4). This change will minimize possible confusion by 
more clearly implying the frequency of the first stage will be the base frequency. For example, if 
the frequency of the first stage is f, then the frequency of the second stage will be either 2f or f72, 
which is double or half the frequency of the second stage's immediately preceding stage (i.e. the 
first stage). Appropriate corrections are required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 12 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which the applicant 
regards as the invention. It is believed the series connection of the series pair "between the input 
voltage and ground" in claim 12 is inaccurate. With this type of configuration, the input voltage 
will be shared across the two capacitance, wherein each capacitance will be half the input voltage 
(assuming the capacitances are the same size). This would divide the input voltage instead of 
allowing it to be multiplied or summed. Was the series pair meant to be coupled between the 
input voltage and the output (instead of ground)? 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-11, and 13-20 are rejected, and in so far as being understood claim 12 is also 
rejected, under 35 U.S.C. 102(b) as being anticipated by Imi. Fig. 1 of Imi shows a voltage 
multiplier comprising first stage Di,Ci,Si,S2 having an input (i.e. common connection of Di,Si) 
receiving input voltage Vcc; and second stage D 2 ,C 2 ,S3,S 4 ,Co in series with the first stage, and 
having an input (i.e. common connection of D 2 ,S 3 ) for receiving the first stage output voltage 
(i.e. from common connection of Dj,Ci). From the disclosure (e.g. see column 5, lines 17 and 
29), it is understand each stage is capable of multiplying its respective input voltage by an 
amount (e.g. 2.0) to produce its respective output voltage. Since Fig. 1 shows only two stages, 
its final output voltage V D d will be equal to 4xVcc (i.e. see column 5, lines 38-46), and claims 1- 
2 are anticipated. First stage Di,Ci,Si,S 2 and second stage D 2 ,C 2 ,S 3 ,S 4 ,C 0 have first/second 
capacitances Ci/C 2 , respectively, wherein the second stage also has output capacitance C 0 . Using 
Fig. 2(F) as a reference, it would be understood output capacitance Co is periodically charged to 
the second stage output voltage C 2+ (i.e. 4Vcc) about twenty-five percent of the total time, thus 
anticipating claim 3. Between Figs. 1 and 2, it is understood the first stage has a switching speed 
that is half the switching speed of the second stage (e.g. see Figs. 2(A)-2(B) versus Figs. 2(C)- 
2(D)). Since the first switching speed (with respect to Si,S 2 ) is a function (e.g. half) of the 
second switching speed (with respect to S 3 ,S 4 ), claims 4-5 are anticipated. Fig. 7 shows voltage 
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multiplier having first stage Di,Ci,Sia,S2b; second stage D2C2,S2a>S2b; and a plurality of 
additional stages (i.e. D 3 ,C3,S3a>S3b and Dn,Cn,Sna,Snb>Co) coupled in series with the second 
stage. The final stage D n ,Cn>Sna>Snb,Co produces final output voltage V DD that is the product of 
input voltage Vcc and 2.0 to the Nth power, where N equals the number of stages (i.e. first - 
final stages). For example, see column 6, lines 48-54. Therefore, claim 6 is anticipated. Similar 
to Figs. 1-2, each stage shown in Fig. 7 has its own respective capacitor that is switched between 
different nodes based on a base frequency. Since first stage stage Di,Ci,Sia»S2b does not have 
any "immediately preceding stage", its switching speed is considered the base frequency, 
wherein the other stages each have a switching frequency that is twice or half that of the 
immediately preceding stage, anticipating claim 7. For example, see column 6, lines 55-61. 
Final stage D n ,Cn,Sna 5 Snb,Co also has output capacitor Co for providing output voltage Vdd for 
that stage, wherein that output voltage is greater than the output voltage of each preceding stage, 
thus anticipating claim 8. Referring now to Fig. 9, which replaces diodes Di,D 2 of Fig. 1 with 
switches S7,Ss, respectively (e.g. see column 7, lines 14-22), one of ordinary skill in the art 
would understand that when S 7 ,S 2 , are closed and Si, is open, first capacitance d will be coupled 
between input voltage Vcc and ground, thus causing the first capacitance to be charged to be 
substantially equal to input voltage Vcc; with switches S 7 ,S 2 ,S 3 opened, and switches Si,S 8 ,S 4 
closed, the first capacitance will be coupled to second capacitance C2 to charge the second 
capacitance to a second voltage 2Vcc (e.g. see column 5, lines 6-8) which is substantially equal 
to the sum of input voltage Vcc and the voltage (e.g. substantially equal to input voltage Vcc) of 
the first capacitance; and when the switches are configured to couple the first/second 
capacitances in series between Vcc and output node V D d, output voltage V D d (i.e. 4Vcc - see 
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column 5, lines 37) will be substantially equal to the sum of the input voltage and the voltage 
across the first/second capacitances, anticipating claims 9 and 13. Due to the operation of their 
respective switches, the first/second capacitances are uncoupled and re-coupled to produce 
output voltage V D d- For example, first capacitance Ci is periodically coupled between input 
voltage Vcc and ground to recharge the voltage (e.g. Vcc) across the first capacitance; second 
capacitance C2 is periodically coupled between the output voltage (e.g. Vcc) of the first stage/ 
capacitance and ground to recharge the voltage (e.g. 2 Vcc) across the second capacitance; and 
first/second capacitances Ci,C2 are periodically coupled in series between input voltage Vcc and 
the output to produce output voltage V D d- These uncoupling and re-coupling operations 
anticipate claims 10 and 12. Output capacitance Co, coupled to the output node, anticipates 
claim 1 1. As shown and understood from related Figs. 2(A)-2(D), and the disclosure (e.g. see 
column 6, lines 55-60), the first switching frequency is one of double or half the second 
switching frequency, anticipating claim 14. By re-identifying the previously described first stage 
Di,Ci,Si,S2; second stage D 2 ,C2,S3,S4,(Q)); first/second capacitances C1/C2; output capacitance 
Co; and plurality of additional stages as first multiplying means, second multiplying means ; 
first/second capacitance means , output capacitance means , and plurality of additional multiplying 
means , respectively, claims 15-20 are anticipated for the same reasons as previously described 
above with respect to claims 1-7. 
No claim is allowable. 

Prior Art 

The other prior art references cited on the accompanying PTO-892 are deemed relevant 
to at least sections of the claimed invention. Although not used in any formal rejections 
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described above, each of the references could have been used to reject at least claims 1-2, 6, 8, 
15-16, and 19; and the Yatabe reference could also have been used to reject claims 9-13. Each 
reference shows a plurality of multiplying stages coupled in series, wherein each stage is capable 
of having a multiplying amount of 2.0. For example, see Cernea (Figs. 3-4), and Yatabe (Figs. 
10-1 1). Therefore, these references should be carefully reviewed and considered. 

The prior art reference submitted on Aug 2 1 , 2003 was reviewed and considered. The 
reference shows and discloses preferred capacitive voltage multipliers, including the use of an 
output capacitor coupled to the output of the multiplier to maintain a constant voltage at the 
output. However, the reference does not clearly show or disclose the plurality of multiplier 
stages coupled in series, wherein each stages has its own respective switching speed (e.g. 
frequency) that differs from the other stage(s). 

Any inquiry concerning this communication from the examiner should be directed to 
Terry L. Englund whose telephone number is (571) 272-1743. The examiner can normally be 
reached Monday-Friday from 7 AM to 3 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tim Callahan, can be reached on (571) 272-1740. 

The new central official fax number is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-1562. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




